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CROSS REFERENCE TO RELATED APPLICATIONS 
[OOOl] This application claims benefit to U.S. provisional application 
Ser. No. 60/372,496, filed April 12, 2002. 

STATEMENT OF FEDERALLY SPONSORED RESEARCH/DEVELOPMENT 
[0002] Not applicable. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0003] The invention relates to the field of heat sealing caps to 
containers, and in particular, to air cooled sealing heads for inductive cap 
sealers. 

2. Discussion of the Prior Art 

[0004] It is known to seal the mouths of bottles and other containers 
using an inductive sealing process. Inductive sealing requires an 
electromagnetic-field-producing apparatus and a foil-polymer seal. Typically, 
the apparatus has at least one coil of wire wound to produce an 
electromagnetic field when electric current is supplied to the coil. It is well 
known in the art that electromagnetic fields induce eddy currents within metal 
which in turn heat the metal. The seal comprises a thin layer of aluminum foil 
onto which is laminated a polymer layer that is molecularly compatible with 
the container to be sealed. When the seal is placed onto the container and 
the container is placed within the electromagnetic field, the foil is heated 
which melts the layer of poiymer. Removing the seal from the 
electromagnetic field allows the polymer to cool and molecularly fuse with the 
container to create an air-tight seal. 

[0005] The strength of the electromagnetic field primarily depends 
upon the number of turns in the wire coil(s) and the amount of current 
supplied to the coil(s). To produce an electromagnetic field adequate for 
commercial inductive sealing, typically the power supply must output power in 
the order of a few kilowatts, which produces a great deal of heat. Thus, the 
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power supply must be cooled in order to function properly. Similarly, the 
sealing head having the induction coil must be cooled. 
[0006] Many methods of cooling the power supply and sealing head are 
known in the art. In particular, it is known to circulate cool water through the 
power supply enclosure and the sealing head. Such water cooled cap sealers, 
however, require complicated piping configurations that increase size and 
cost. It is also known to vent the power supply and force air past the outside 
of the sealing head. However, such air cooled cap sealers sometimes provide 
inadequate cooling of the sealing head which degrades the operating 
efficiency of the cap sealer. Also, passing cooling air into the area where the 
containers are being sealed can disrupt the position of the seal and/or 
introduce contaminants into the container of the seal. 

SUMMARY OF THE INVENTION 
[0007] The invention provides a ventilated sealing head for an inductive 
cap sealer in which the cooling air is not directed into the sealing region. 
[0008] Specifically, the sealing head includes a housing having 
openings at one side in which at least one is an inlet allowing air from a fan to 
pass into the housing. The housing contains an induction coil producing an 
electromagnetic field when energized that is disposed in a field focusing 
cradle directing the electromagnetic field toward a sealing region at a side of 
the sealing head opposite the openings in the housing. 
[0009] In one preferred form, the openings in the housing provide both 
an inlet and an outlet for expelling cooling air passed in through the inlet by 
the fan. The inlet and the outlet lie in the same plane and the cooling air 
entering the housing through the inlet passes through a bend of greater than 
ninety degrees before exiting through the outlet. More preferably, the bend 
is greater than 135 degrees and even more preferably the bend is essentially 
180 degrees for at least a portion of the cooling air passing from the inlet to 
the outlet. There can be one large, central inlet flanked by two outlets 
aligned with a vent plate inside the housing between the coil and the vented 
side of the housing having numerous small openings aligned with the vents in 
the housing. 

2 



WO 03/088717 



PCTVUS03/11077 



[0010] In another preferred form, the device includes an air guide 
disposed between the fan and the sealing head for directing air from the fan 
into the inlet. Preferably, the air guide is a rectangular frame defining an air 
passage through its center. 

[0011] In yet another preferred form, the field focusing cradle includes 
a plurality of ferrite elements spaced apart along at least a portion of the 
periphery of the coil allowing cooling air to flow therebetween. Preferably, 
the coil is bundled wire, such as Litz wire. Additionally, the side of the sealing 
head opposite the air openings can be flat for sealing wide mouthed 
containers or tunneled for sealing narrow necked containers. 
[0012] Another aspect of the invention provides an apparatus for 
inductively sealing an inner seal over an opening in a container. The sealer 
includes an AC power supply, a fan and an external sealing head. The sealing 
head has a housing containing an induction coil for producing an 
electromagnetic field when energized by the power supply and field focusing 
elements arranged to direct the electromagnetic field to a sealing region at 
one side of the sealing head. The fan is arranged to pass cooling air through 
the housing past the coil from a single side of the sealing head opposite the 
sealing region. Preferably, the housing includes a plurality of coplanar inlet 
and outlet openings allowing cooling air from the fan to pass through the 
housing in an essentially U-shaped path, so as not to blow into the area 
where the containers are being sealed. 

[0013] The invention thus provides a vented sealing head for an 
inductive cap sealer. Venting the sealing head allows cooling air to be blown 
passed the coil and field focusing elements to carry away heat from these 
components and convectively cool the sealing head. The sealing head can 
thus be cooled without a separate cooling circuit and without the costly and 
difficult to assemble tubing arrangements associated with liquid cooling. 
Further, the air enters and exits the sealing head from the same side. This 
provides additional advantages in that air delivery and exhaust systems can 
be fed to the top of the sealing head if needed and more effectively carry 
away the exhausted air. Importantly, since the exhausted air is directed out 
the top side of the housing, it does not flow toward the containers being 
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sealed, thereby reducing or eliminated any chance of the exhaust air 
introducing contaminants to the seal or container or of shifting the position of 
the seal or cap prior to sealing. 

[0014] The foregoing and other advantages of the invention will appear 
from the following description. In that description reference is made to the 
accompanying drawings, which form a part hereof, and in which there is 
shown by way of illustration a preferred embodiment of the invention. This 
embodiment does not represent the full scope of the invention. Thus, the 
claims should be looked to in order to judge the full scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] FIG. 1 is a front perspective view of an inductive air cooled cap 
sealer having a U-flow vented sealing head according to the present 
invention; 

[0016] FIG. 2 is a front view thereof partially cut away to review a 
cooling fan located above the sealing head; 

[0017] FIG. 3 is top perspective view of the U-flow ventilated sealing 
head; 

[0018] FIG. 4 is a cross-sectional view of the sealing head taken along 
line 4-4 of FIG. 2 showing a Litz wire coil wound within a cradle formed of 
ferrite field focusing elements; 

[0019] FIG. 5 is a cross-sectional view taken along line 5-5 of FIG. 4; 
[0020] FIG. 6 is a cross-sectional view taken along line 6-6 of FIG. 4 
showing the U-shaped flow paths of air passing from the cooling fan through 
the sealing head; and 

[0021] FIG. 7 is a top view taken along line 7-7 of FIG. 6 showing the 
field focusing cradle and coil in isolation. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0022] An air cooled cap sealer 10 is shown in FIGS. 1 and 2, which is 
preferably of the type described in U.S. patent 6,153,864 and pending U.S. 
application Ser. No. 09/970,330, filed October 3, 2001, both of which are 
hereby incorporated by reference as though fully set forth herein. Generally, 
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the cap sealer 10 has a sealing head 12 powered by and mounted to a power 
supply cabinet 14 supported on an adjustable mounting assembly 16. The 
sealing head 12 is electrically connected to the power supply cabinet 14 via a 
pair of bus wires (not shown) coupled to shielded, plug-in type connectors 17 
mateable with socket connectors 19 on the sealing head 12. Preferably, two 
cooling fans 18 (one shown in FIG. 2) are mounted between the sealing head 
12 and the power supply cabinet 14, one cooling the sealing head 12 and the 
other the power supply cabinet 14. The sealing head 12 is vented to improve 
cooling by allowing cooling air to pass through the sealing head 12, as 
described below. 

[0023] Referring to FIGS. 3-5, the sealing head 12 has a housing 20 
with a flat bottom cover 22 containing an electromagnetic coil 24 wound 
about a coil cradle 26 formed from on, or more preferably multiple 
electromagnetic field focusing elements joined together by a suitable epoxy 
resin. The coil 24 is formed of bundled wire, such as Litz wire, known to 
those skilled in the art. The number of windings and the gauge of the wire 
are selected according to the sealing requirements of the application, as 
known in the art. Referring to FIGS. 4-7, the coil cradle 26 is comprised of a 
number of rectangular blocks 28 made of a ferromagnetic compound having 
ferric oxide, so that, rather than radiating omni-directionally, the 
electromagnetic field produced by the coil 24 is directed downward to a 
sealing region 30 below the sealing head 12. In the embodiment shown in 
the figures, some of the blocks 28 are end to end in four parallel rows 32 
extending nearly the full side to side dimension of the sealing head 12, with 
the two inner rows being in face to face contact. These rows 32 define two 
parallel channels 34 in which the coil 24 is wound. Twelve cross-rows 36, 
each have three blocks end to end, are disposed perpendicular to the rows 32 
along the top side of the rows 32. The cross-rows 56 are spaced apart 
approximately the width of a block 28 to provide air flow passages. The 
arrangement of the field focusing blocks 28 forming the coil cradle 26 has 
been empirically shown to direct the electromagnetic field for the energized 
coil toward the sealing region 30 while allowing convective cooling of the 
blocks 28 and the coil 24. 
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[0024] The housing 20 is preferably made of an ABS plastic material 
and comprises an inverted tray 38 and a flat bottom cover 22. The tray 38 
has a rectangular top with downwardly extending walls along its periphery. 
The bottom cover 22 is fastened to the tray 38 by a suitable adhesive applied 
to their edges or as disclosed in the '864 patent. The top of the inverted tray 
38 has a large generally square inlet vent 40 flanked by two smaller 
rectangular outlet vents 42 and 44. At the inside of the housing 20 is a large 
rectangular vent plate 46 with a plurality of circular openings 48 grouped into 
three sets aligned with the inlet 40 and outlet 42 and 44 vents. An air guide 
50 is mounted to the top of the housing 20 to surround the inlet cut vent 40. 
The air guide 50 is a generally square frame bolted together and to the vent 
plate 46. The air guide 50 fits between one of the fans 18 and the sealing 
head 12 to channel the air from the fan 18 into the housing through the inlet 
vent 40 and the associated openings 48 in the vent plate 46. 
[0025] Referring to FIG. 6, air is blown by the fan 18 above the sealing 
head 12 into the inlet 40 and associated openings 48 in the top of the 
housing tray 38. A portion of the air flow will be interrupted by the blocks 28 
and/or the coil 24 such that it will circulate through the sealing head 12 from 
front to back and side to side allowing most, if not all, of the coil 24 and coil 
cradle 26 to be cooled convectively. Moreover, warmer portions of the coil 24 
will pass heat to cooler portions of the coil 24 so that the coil 24 will be 
conductively cooled as well. Since the bottom cover 22 is ventless, air passed 
into the housing 20 from the fan 18 will be redirected backwards by the cover 
22 to pass through the outlet vents 42 and 44 and the associated openings 48 
in the vent plate 46. The cooling air will preferably bend through an angle of 
at least 135 degrees and at least some of the cooling air will turn through 
approximately a 180 degree bend before exiting through the outlet vents 42 
and 44. 

[0026] The invention thus provides a vented sealing head for an 
inductive cap sealer. Venting the sealing head allows cooling air to be blown 
passed the coil and field focusing elements to carry away heat from these 
components and convectively cool the sealing head. The sealing head can 
thus be cooled without a separate cooling circuit and without the costly and 
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difficult to assemble tubing arrangements associated with liquid cooling. This 
arrangement provides an effective way to distribute cooling air into and 
throughout the sealing head so as to cool the entire coil. Further, the air 
enters and exits the sealing head from the same side. This provides 
additional advantages in that air delivery and exhaust systems can be fed to 
the top of the sealing head if needed and more effectively carry away the 
exhausted air. More importantly, since the exhausted air is directed out the 
top side of the housing, it does not flow toward the containers being sealed, 
thereby reducing or eliminated any chance of the exhaust air introducing 
contaminants to the seal or container or of shifting the position of the seal or 
cap prior to sealing. 

[0027] With reference to FIGS. 1 and 2, the cap sealer 10 is operated 
by first adjusting it vertically if needed according to the height of a container 
52 to be sealed. The mouth of the container 52 is then covered with an inner 
seal (not shown) having a polymer layer laminated to an aluminum foil layer. 
A cap 54 is snapped, screwed or otherwise fit onto the mouth of the container 
52, which places a downward force on the inner seal. The container 52 is 
then placed upright with the cap 54 under the sealing head 12 in the sealing 
region 30. Applying power to the coil 24 produces an electromagnetic field 
directed downwardly from the sealing head 12 to the sealing region 30 for a 
prescribed period of time which heats the foil layer and melts the polymer 
layer. The container 52 is removed from beneath the sealing head 12 which 
allows the polymer layer to cool and fuse to the mouth of the container 52. 
The cap sealer 10 may be operated manually, placing one container 52 at a 
time beneath the sealing head 12, or it may be used to seal a number of 
containers 52 continuously or intermittently passing through the 
electromagnetic field under the sealing head 12 on a conveyor belt or similar 
assembly line. 

[0028] An illustrative embodiment of the invention has been described 
in considerable detail for the purpose of disclosing practical, operative 
structure whereby the invention may be practiced advantageously. The 
design described is intended to be illustrative only. The novel characteristics 
of the invention may be incorporated in other structural forms without 
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departing from the scope of the invention. For example, the sealing head can 
be interchangeably mounted to the power supply cabinet so that sealing 
heads of other configurations may be used for various sealing applications, 
such as a vented tunnel sealing head particularly suitable for narrow necked 
containers. Moreover, the sealing head may have more than one induction 
coil mounted in various orientations and the coil cradle could be monolithic 
with openings made therein for air to flow through it and past the coil. 
[0029] It can thus be appreciated that many variations are possible 
from the preferred embodiment described above without departing from the 
spirit of the invention. Reference should therefore be made to the claims for 
interpreting the entire scope of the invention. 
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